Peroxidative metabolism of benzidine derivatives by Salmonella typhimurium.
Benzidine and several derivatives are activated to mutagenic species in an H2O2-dependent Ames test system. Optical and electron paramagnetic resonance (EPR) spectroscopy are employed in studies of the H2O2-dependent oxidation of benzidine and 3,5,3',5'-tetramethylbenzidine (TMB) catalyzed by intact bacteria, and provide direct evidence for peroxidase activity in Salmonella typhimurium. The acetylase-proficient Ames tester strain TA98 and its acetylase-deficient derivative TA98/1,8-DNP6 are equally responsive to H2O2-dependent mutagenicity; enzymatic acetylation appears not to be involved in activation of benzidine, in this system. The H2O2-dependent mutagenicity of benzidine and oxidation of TMB are observed when the assays are carried out in acetate buffer (pH 5.5), but not in 2-[N-morpholino]ethane sulfonic acid (MES) buffer, at the same pH. This difference is interpreted in terms of the effects of these buffers on the intracellular pH of the bacteria. The H2O2-dependent mutagenicity of several benzidine congeners is also described.